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The International Conference on Electron Paramagnetic Resonance Spectroscopy and
Imaging of Biological Systems (EPR-2017) was held on 16 July 2017 through 22 July 2017,
at Lakeview Resort Conference Center in Morgantown, West Virginia, USA. The meeting
has been organised and hosted by the In vivo Multifunctional Magnetic Resonance center,
Health Sciences Center, and Department of Biochemistry, School of Medicine, West
Virginia University. Nearly 150 participants from 12 countries presented recent innovations,
developments, and applications of Electron Paramagnetic Resonance (EPR)-related
technologies to study the biological processes with an emphasis on human health. These
included recent advances in instrumentation, imaging and coimaging techniques, spin
trapping and spin labelling, and in vivo applications in the preclinical and clinical settings
[1].
This special issue contains eight original research articles based on the conference
presentations with accent on the paramagnetic probes development, characterisation, and
application in vitro and in vivo.
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Nitroxides (NR) and triarylmethyl (TAM) radicals represent two major classes of stable
organic free radicals used in the numerous areas of EPR spectroscopy and imaging
applications. NRs have advantages over TAMs in well-developed chemistry resulted in
variability of structure, solubility, functionality, and ability to be targeted. NRs are used in
the most of spin labelling applications due to their smaller size and less potential disturbance
of the structure of labelled macromolecules. In this issue Nforneh et al. [2] report on the
EPR spin-labelling application of 4-maleimido-TEMPO nitroxide to elucidate the molecular
basis of catalysis of B12-dependent ethanolamine ammonia-lyase. The EPR studies revealed
dynamics and a two state conformational equilibrium in the N-terminal, signal sequenceassociated domain.
Nitroxides that have groups other than methyls on the alpha carbons may have advantage for
spin labelling applications due to the advanced electron relaxation properties. Eaton et al. [3]
report electron spin relaxation studies of new azaadamantyl nitroxide as a step in
characterising spin labels without methyl groups around nitroxyl fragment.
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The reduction of NRs to EPR-silent hydroxylamines in biological systems, while limits time
window of EPR detection in living subjects, provides a tool for evaluation of reducing
capacity of the local microenvironment. Understanding the factors that influence biological
stability of the NRs provides guidance for rational design of the NR probes. Huang et al. [4]
report on reduction kinetics and electrochemistry studies of tetracarboxylate nitroxides. The
authors concluded that the electron withdrawing groups adjacent to the nitroxide moiety
compromise NR stability towards reduction and should be avoided in the design of
hydrophilic nitroxides for in vivo applications.
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Four decades ago Ross and McConnell [5] introduced TEMPO-phosphate as a paramagnetic
phosphate analogue to study phosphate transport in erythrocytes based on the monitoring of
the loss of EPR signal upon NR intracellular reduction, the membrane transport being the
rate-limiting step. In this issue Sadowska-Bartosz et al. [6] report application of TEMPOphosphate as an EPR tool to study the inhibition of phosphate transport to human
erythrocytes by various compounds.
Dikalov et al. [7] report studies on intracellular accumulation of the
acetoxymethoxycarbonyl pyrrolidine NRs after hydrolysis by cellular esterases to
hydrophilic carboxylate derivatives resistant to bioreduction. The authors demonstrate
retention of di-anionic pyrrolidine NRs in mitochondria and their antioxidant properties both
in vitro and in vivo in mouse model of hypertension.
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The reverse reaction to the NR reduction, namely hydroxylamine oxidation by biological
oxidants, is widely employed for EPR detection of reactive oxygen species (ROS).
Compared to the nitrone spin traps, HA probes have advantages of relatively high rate
constants for the oxidation by superoxide and stability of the nitroxide adducts, but lack EPR
signal specificity. In this issue Gomes et al. [8] report investigation of ROS generation in the
various tissues in rats during LPS-induced fever and after the treatment with antipyretic
drugs using ex vivo EPR measurements of oxidation of cell-permeable HA probe (CMH). In
the other paper Nemzer et al. [9] report the studies performed in humans on the ability of a
multifunctional botanical dietary supplement to influence redox signalling and cellular
metabolic activity. The authors used EPR approach to assess the level of ROS generation
using hydroxylamine CMH probe, and oxygen concentration using TAM probe in the blood
samples.

Author Manuscript

TAMs have advantages over NRs in extreme stability towards tissue redox processes, long
relaxation time, and narrow line width. Poncelet et al. [10] report synthesis and
characterisation of a TAM–TAM biradical showing a high reactivity with superoxide
enabling the measurement of superoxide radical by following the increase of a sharp EPR
signal associated with the formation of a TAM-quinonemethide monoradical product.
Summarising, a continuous progress in the development of spin traps, labels and probes is
one of the important prerequisites and factors contributing to the efficiency of the most of
biomedical EPR applications.
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